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Capacity:
(X,A), monotone m: A - [0,1], A-measurable functions f: X = [0,1],

Sm (f) = sup {min (a,m(A)) la-1, < f}

Equivalently, S, can be expressed as

Sm (f) = sup {min (e, m(f =a))|a € [0,1]},

or
Sm (f) = sup {min (m(4), min(f(x) |x € A)| A € A)}.
In [2], another equivalent definition of Sugeno integral was introduced, namely

S (f) =inf {max (a,m(f > a)) la € [0, 1]}.
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M: A x [0,1] > [0,1];t€ [0,1],M(-,t)=m, is a capacity,
is called a level dependent capacity.

hm e [0,1] > [0,1], hyy £(t) = m(f =t), is decreasing,

hy o [0,1] > [0,1], hyy r(t) =M{f =t} t) =m(f =1t).

(hmg) (®) = inf {hy )| u € ]0,t]}

(hM,f)*(t) = sup {hM,f(v)| v E [t, 1]} .

(Suw). () = sup {min (&, (huus),©) | t€[0,1]] 5)
(Sup)*(f) = sup {min (t, (hu) (®)) | t€[0,1]} (6)



(Sup)™(f) = sup {min (t, (hM,f)*(v)) 0<t<v< 1} 7)
(Supy).(f) = sup {min (t, (hM,f)* (u)) l0<u<t< 1} (8)
SuM)(f) = sup {min (a,ma(4)) |a-1, < f}, (9)
sul? () = sup {min (a,me(f = a)) | a €[0,1]}, (10)

SuM)(f) = sup{min (t, m;(4)) | A € A, t = inf(f(x) | x € A)} )

SuM)(f) = inf {max (a my(f = a)) |a € |0, 1]} (12)



Sul(\f) = Su](v‘;’) due to the monotonicity of m, .
su® > su® pecause ofa -1 < d

M = OUy (rzay =/ ,an
Su,(wl) < Su,(;) because of

ifa-1, < fthen AC {f > a}. Thus Sug/,l)= Su,(vf) = Sul(;) :

(Sup)”

Sul(wl)= Suﬁ) = Sugf) ¢ Sul(;)

(Sup)®



Example 1:
(X,A),X =1]0,1] and A = B([0,1]) (Borel subsets of [0,1] ).

* 5 1 : 11
M = (mt)te[o,l]: my =m ift € [O'Z]'mt =m,ift E]Z’E[’
m(4) =/A(A); A € A, Ldis the standard Lebesgue m. on B([0,1]) if t € E, 1 ],
filx) =x .
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(hap) @) = sup {hy,r ()] v € [£,1])

(hM;f1)*(t) = 3
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(hmg) @ = inf {hyr@)|u € [0,t]}
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(Sup)*(f) = sup {min (t, (hM’f)*(t) ) | t € [0,1] }

(Sum)™(f1) = %g —~=t'=0,618




Sul(wl)(f) = sup {min (a,ma(A)) la-1, < f}
Sul(wz)(f) = sup {min (a, m,(f = a)) |a €]0,1] }

Sul(\;’)(f) = sup {min (t, mt(A)) |Ae A, t=inf(f(x)|x € A)}

* V5 ] .
(Sum)*(f) =5 =3 = Su (f1), i = 1,23,
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Sul(;)(f) = inf {max (a, m,(f = a)) | a € [0, 1]}

= sulP ()
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(Sup).(f) = sup {min (t, (hM’f)*(t)) | t €0, 1]}

4 = Sul(\;)(fl)

(Sum).(f1) =




Kn(m, f) = PA({(x,y) €10,11%| y < hyp r (1)})
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Thank you !






Example 2:

X =[0,1], A = B([0,1]), f(x) = x. For measurable space (X, A) consider

M = (m¢)¢ e [0,1] Biven by
mi =m,, mz =m", elsem;(A) = A(A)
3 3
for A € A, where 1 is the standard Lebesgue measure on B([0,1]) .

Then introduced integrals are :

(Sun).(F) =5 =S’ (), Suw)*(f) =% = Suy (), i = 1,23.

Example 2b):
Consider now M = (m¢)¢ ¢ [0,1] 8iven by

my=m, mi =m*,mz=m,,my =m*,elsem;(A) = tif A& {0, X}.
3 3
Then introduced integrals are :

(Sum).(f) = 0 = Sup (F), (Sup)*(f) =1 = Sup) (), i = 1,2,3.



